Structure description
Nitrogen-containing heterocyclic compounds are indispensable structural units for medicinal chemists. Among the various heterocyclic compounds, quinoxaline derivatives display important biological activities including anticonvulsant (Ghadage & Shirote, 2011a) , antitubercular and antimicrobial activities (Ramalingam et al., 2010; Ghadage & Shirote, 2011b) . They are also used as NMDA receptor antagonists (Lin, 1996) . These compounds also have applications in organic synthesis and as ligands in new coordination complexes (Nassar et al., 2013; Attia et al., 2013) .
In the title compound ( Fig. 1) , the C1-C6 ring is planar to within 0.0094 (9) Å (r.m.s. deviation = 0.0065) while the C1/C6/N1/C7/C8/N2 ring deviates by 0.0192 (8) Å from planarity (r.m.s. deviation = 0.0125 Å ). The dihedral angle between the mean planes of the two rings is 1.36 (6) . The N1/C9-C11 unit is planar with an r.m.s. deviation of 0.0041 and subtends an angle of 84.77 (6) to the dihydroquinoxalinone ring system. The propenyloxy substituent is far from planar, as indicated by the O2-C12-C13-C14 torsion angle of À128.4 (1) . The plane of the C12-C14 segment subtends an angle of 51.00 (9) to the dihydroquinoxalinone ring system.
In the crystal, atom O1 acts as a bifurcated acceptor, forming inversion-related C10-H10Á Á ÁO1 i and C13-H13Á Á ÁO1 ii hydrogen bonds that enclose R 2 2 (12) and R 2 2 (14) rings respectively. These contacts link the molecules into zigzag chains parallel to (101) ( Table 1 data reports and Fig. 2 ). Inversion-related C12-H12BÁ Á ÁCg2 iii interactions (Table 1 and Fig. 2 ) bind two neighboring chains together and these paired chains are further associated through offsetstacking interactions between head-to-tail pairs of dihydroquinoxaline units [Cg1Á Á ÁCg2 = 3.8484 (8) Å , dihedral angle = 1.38 (6) ; Cg1 and Cg2 are the centroids of the N1/N2/C1/C6-C8 and C1-C6 rings respectively] ( Fig. 2 ).
Synthesis and crystallization
A mixture of quinoxain-2,3-dione (1 g; 6,17 mmol),K 2 CO 3 (1,7 g; 12,33 mmol), allylbromide (1,6 ml; 18,60 mmol) and tetra-n-butylammonium bromide as a catalyst in N,N-dimethylformamide (60 ml) was stirred at room temperature for 48 h. Solvent was removed under reduced pressure and the residue chromatographed on a silica-gel column using hexane and ethyl acetate (80/20) as eluent. Recrystallization of the solid product from ethanol afforded the title compound as colourless crystals.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 .
Figure 2
The packing viewed along the c-axis direction. C-HÁ Á ÁO hydrogen bonds are shown as black dashed lines, while C-HÁ Á Á(ring) interactions are shown as purple dashed lines. The -stacking interactions are shown as orange dashed lines. Cg1 and Cg2 are the centroids of the C1-C6 and C1/C6/N1/C7/C8/N2 rings, respectively. [Symmetry codes (i), (ii) and (iii) are defined in Table 1 , while (iv) is Àx, Ày + 1, Àz + 1.] Computer programs: APEX3 and SAINT (Bruker, 2016) , SHELXT (Sheldrick, 2015a), SHELXL2014 (Sheldrick, 2015b) , DIAMOND (Brandenburg & Putz, 2012) and SHELXTL (Sheldrick, 2008) .
Figure 1
The structure of title molecule, showing the atom-labelling scheme, with ellipsoids drawn at the 50% probability level. Table 1 Hydrogen-bond geometry (Å , ).
Cg2 is the centroid of the C1-C6 ring. (2) 3.4353 (16) 152.4 (15) C12-H12BÁ Á ÁCg2 ii 0.984 (17) 2.74 (2) 3.544 (1) 139 (1) C13-H13Á Á ÁO1 iii 0.967 (18) 2.491 (18) 3.2604 (16) 136.4 (14) Symmetry codes: (i) Àx; Ày; Àz;
(ii) Àx þ 1; Ày þ 1; Àz þ 1; (iii) Àx þ 1; Ày; Àz þ 1.
data-1
IUCrData (2017) Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq O1 0.17021 (12) 0.09718 (10) 0.33041 (12) 0.0308 (2) (5) C2 0.0323 (7) 0.0219 (6) 0.0241 (6) −0.0002 (5) 0.0063 (5) 0.0085 (5) C3 0.0398 (7) 0.0202 (6) 0.0316 (7) 0.0028 (5) 0.0119 (6) 0.0117 (5) C4 0.0340 (7) 0.0266 (7) 0.0321 (7) 0.0082 (5) 0.0112 (5) 0.0185 (5) C5 0.0264 (6) 0.0271 (7) 0.0272 (7) 0.0046 (5) 0.0061 (5) 0.0139 (5) (5) C10 0.0292 (7) 0.0329 (7) 0.0234 (7) 0.0007 (5) 0.0019 (5) 0.0084 (5) C11 0.0344 (8) 0.0514 (9) 0.0291 (8) −0.0005 (7) 0.0104 (6) 0.0097 (7) C12 0.0251 (6) 0.0252 (6) 0.0248 (7) −0.0007 (5) −0.0008 (5) 0.0098 (5) C13 0.0216 (6) 0.0284 (6) 0.0295 (7) 0.0022 (5) 0.0020 (5) 0.0132 (5) C14 0.0260 (6) 0.0405 (8) 0.0363 (8) 0.0031 (6) 0.0000 (5) 0.0221 (7) Geometric parameters (Å, º) (17) C8-O2-C12 116.73 (9) N2-C8-C7 126.24 (11) C7-N1-C6 122.40 (10) O2-C8-C7 110.83 (10) C7-N1-C9 116.37 (10) N1-C9-C10 113.87 (10) C6-N1-C9 121.22 (10) N1-C9-H9A 107.6 (9) C8-N2-C1 117.14 (10) C10-C9-H9A 111.8 (9) N2-C1-C2 118.74 (11) N1-C9-H9B 106.4 (9)
